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DV UHGXFHG WUDIILF FRQJHVWLRQ URDG DQG SDUNLQJ FRVW VDYLQJV LQFUHDVHG VDIHW\ LPSURYHPRELOLW\ IRU QRQGULYHUV
HQHUJ\ FRQVHUYDWLRQ DQGSROOXWLRQ HPLVVLRQ UHGXFWLRQV´ 973 ,Q FRPSOLDQFHZLWK7'0REMHFWLYHV+29
ODQHVHQFRXUDJHWKHFROOHFWLYHXVHRIFDUVE\DOORZLQJWKHXVHRIH[FOXVLYHODQHVWRYHKLFOHVRFFXSLHGE\DVSHFLILHG
PLQLPXPQXPEHURISDVVHQJHUV *ROREHWDO'HSHQGLQJRQ WKHDSSOLFDWLRQ WZR WKUHHRU IRXURFFXSDQWV¶
YHKLFOHV LQGLFDWHG DV  RU  DUHJUDQWHG DFFHVV LQ WKH+29 ODQH ,Q WKLVZD\ WKH WUDQVSRUWDWLRQRIPRUH
SHRSOH LQ IHZHU YHKLFOHV LV SURPRWHG DGGLQJ WR WKH LPSURYHPHQW RI WKH WUDIILF FRQGLWLRQV LQ WKH ODQH RI
LPSOHPHQWDWLRQ3UDWWHWDO
+29ODQHVKRZHYHUKDYHDOVREHHQDGGUHVVHGZLWKFULWLFLVPRYHUWLPH'DKOJUHQSXUSRUWVWKDWDGGLQJDQ+29
ODQH LV RQO\ WKHQPRUH HIIHFWLYH LQ UHGXFLQJ RYHUDOO FRQJHVWLRQ WKDQ DGGLQJ DPL[HG IORZ ODQH ZKHQ VLJQLILFDQW
GHOD\ UHPDLQV RQ WKHPL[HG IORZ ODQHV DIWHU WKH LQWURGXFWLRQ RI WKH+29 ODQH 'DKOJUHQ  ,Q DQ HIIRUW WR
PDQDJH WURXEOLQJ SKHQRPHQD DVVRFLDWHG ZLWK WKH H[LVWHQFH RI +29 ODQHV VXFK DV WKH ³HPSW\ODQH V\QGURPH´
ZKHQ +29 ODQHV DUH XQGHUXWLOL]HG DXWKRULWLHV DUH GLVFXVVLQJ WKH UHSODFHPHQW RI H[LVWLQJ +29 ODQHV ZLWK







,QWHUHVW LQ FDUSRROLQJ VSDUNOHG LQ WKH HDUO\ µV LQ UHVSRQVH WR WKH IXHO VKRUWDJH LVVXHV DULVLQJ DIWHU WKH23(&
2UJDQL]DWLRQRI3HWUROHXP([SRUWLQJ&RXQWULHVHPEDUJR1RODQGHWDO7KH86KDVVLQFHEHHQWKHPRVW
DFWLYH DGYRFDWH RI +29 VFKHPHV ZLWK +29 ODQHV EHLQJ LQ RSHUDWLRQ LQ QHDUO\  FRXQWULHV DURXQG WKH ZRUOG
FXUUHQWO\7KHILUVW+29RSHUDWLRQGDWHVEDFNWRDQGZDVLPSOHPHQWHGLQ6DQ)UDQFLVFR&DOLIRUQLDSURYLGLQJ







SOD\LQJ D VLJQLILFDQW ILQDQFLDO DQG FRPPHUFLDO UROH ZLWKLQ WKH GRPHVWLF DQG JUHDWHU %DONDQ UHJLRQ *HQHUDO








ILJXUHIRU WKHFLW\RI$WKHQV LV IRXQG WREHGXH WR WKHH[WHQVLYH3XEOLF7UDQVSRUWQHWZRUNGHSOR\LQJPHWUR
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([SHULPHQWDO6HFWLRQ
)LJXUH  VKRZV WKH OLQNV RI WKH FHQWUDO URDG QHWZRUN RI WKH FLW\ ZKHUH WKH +29 ODQH ZDV SODQQHG IRU
LPSOHPHQWDWLRQ7KHVSHFLILFURDGD[LVFRQVLVWVRIWKUHHVWUHHWVDQGLVORFDWHGLQWKH&%'DUHDRIWKHFLW\7KHURDG
D[LV H[WHQGV WR D WRWDO RI  NP DQG VHUYHV ORZHU WUDIILF YROXPHV FRPSDUHG WR DGMDFHQW VWUHHWV GXH WR LWV SRRU
JHRPHWULFDOFKDUDFWHULVWLFVRQHZD\VWUHHWZLWKRQHODQHDORQJ6YRORX6WUHHWDQG.HUDPRSRXORX6WUHHWZHVWERXQG
GLUHFWLRQDQGRQHODQHSHUGLUHFWLRQDORQJ(UPRX6WUHHWIRUDOOW\SHVRIYHKLFOHV+RZHYHULWVUROHWRWKHFHQWUDO







WKH HDVWHUQ HQG RI WKH SURSRVHG+29 ODQH WR VLJQLI\ LWV EHJLQQLQJ 7KH OHQJWK RI WKH+29 FRUULGRUZRXOG QRW
MXVWLI\WKHSODFHPHQWRIGHQVHUHQWUDQFHSRLQWVWKHUHIRUHWKHVHFRQGDQGODVWRQHZDVORFDWHGLQWKHPLGGOHRIWKH
FRUULGRU%RWKHQWUDQFHSRLQWVZHUHVLWXDWHGLQWKHQRGHVWKDWVHUYLFHWKHKLJKHVWWUDIILFIORZDORQJWKHFRUULGRU$OO
WXUQLQJPRYHPHQWV WRZDUGV WKH+29ODQHKDYHEHHQSURKLELWHGZKLOHDOO WXUQLQJPRYHPHQWV IURPWKH ODQHKDYH








RU PRUH SDVVHQJHUV  LQFOXGLQJ WD[LV PRWRUF\FOHV SXEOLF DQG VWDWH FDUV DQG EXVHV WZR H[WUD FDWHJRULHV
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LQFOXGLQJYHKLFOHVRIUHVLGHQWVRIWKHVWUHHWLQGHSHQGHQWRIRFFXSDQF\DQGJRRGV¶YHKLFOHVZHUHDOVRFRQVLGHUHGWR
EHDOORZHGWRHQWHUWKHODQH







+29ODQHUXQQLQJRQO\WKURXJKRXWPRUQLQJSHDNKRXUV WKHHQWUDQFH WRZKLFKLV OLPLWHGLQWZR
SRLQWV$DQG%DQGWRZKLFKDOOWXUQLQJPRYHPHQWVDUHSURKLELWHG
:KDWFRQFHUQVWKHWUDIILFYROXPHDSSOLHGWRWKHODQHLQWKH³$IWHU´VFHQDULRWKDWZDVGHGXFWHGIURPWKHIROORZLQJ
LQIRUPDWLRQ D WKH QXPEHU RI UHVLGHQWV¶ YHKLFOHV HQWHULQJ WKH ODQH HLWKHU ZLWKRXW DQ\ RWKHU SDVVHQJHU 6LQJOH
2FFXSDQF\9HKLFOH629RUZLWKDWOHDVWRQHPRUHSDVVHQJHULQWKHYHKLFOH+LJK2FFXSDQF\9HKLFOH+29E
WKHQXPEHURIYHKLFOHVWKDWDUHFXUUHQWO\FODVVLILHGDV+29FWKHQXPEHURIYHKLFOHVWKDWZLOOEHFODVVLILHGDV+29
DIWHU WKH LPSOHPHQWDWLRQ RI WKH PHDVXUH ,Q DQ HIIRUW WR DFFXUDWHO\ HVWLPDWH WKHVH ILJXUHV D VHW RI DFWLRQV ZHUH
XQGHUWDNHQVLQFHGDWDZDVQRWGLUHFWO\DYDLODEOH)RUDWKHDYHUDJHQDWLRQDOSULYDWHFDURFFXSDQF\ZDVIRXQGWREH
YHKLFOHVSHUUHVLGHQWVZKLOHWKHUHVSHFWLYHQXPEHURIUHVLGHQWVZDVIRXQGWREHIRUWKHURDGD[LVRI
LPSOHPHQWDWLRQ&DOLEUDWLRQPHDVXUHVZHUHPDGH IRU WKH FDOFXODWLRQ RI EZKHUH RI WKH YHKLFOHV FXUUHQWO\
WUDYHOOLQJ WKURXJK WKH SURSRVHG URDG D[LV ZHUH IRXQG WR IXOILOO WKH +29 UHTXLUHPHQWV RI WKH ODQH  7KH
FDOLEUDWLRQPHDVXUHV LQFOXGHG ILHOG UHVHDUFK LQ WKH SURSRVHG HQWUDQFH SRLQWV RI WKH+29 ODQH LQ WKUHH GLIIHUHQW
ZHHNGD\VWKWRWK0D\GXULQJWKHPRUQLQJSHDNKRXUVDPDP7KHREVHUYHUVKDGWRILOOLQD
UHVHDUFK VKHHW LGHQWLI\LQJ WKH QXPEHU RI SDVVHQJHUV LQ HYHU\ YHKLFOH )LQDOO\ DQ DVVXPSWLRQ FRQFHUQLQJ WKH
SHUFHQWDJHRISHRSOHFKDQJLQJIURP629WR+29DIWHUWKHLQWURGXFWLRQRIWKH+29ODQHZDVPDGHIRUFZLWKWKDW




DQ +29 ODQH LQ WKH FLW\ RI 7KHVVDORQLNL ZDV 6$7851 6LPXODWLRQ DQG $VVLJQPHQW RI 7UDIILF WR 8UEDQ 5RDG
1HWZRUNV9DQ9OLHW6$7851LVDVXLWHRIIOH[LEOHPDFURVFRSLFQHWZRUNDQDO\VLVSURJUDPVGHYHORSHGDW
WKH ,QVWLWXWH IRU 7UDQVSRUW 6WXGLHV8QLYHUVLW\ RI /HHGV 8. ,W LV D FRPELQHG WUDIILF VLPXODWLRQ DQG DVVLJQPHQW
PRGHODWDPDFURVFRSLFOHYHOIRUWKHDQDO\VLVRIWUDIILFPDQDJHPHQWVFKHPHVRYHUUHODWLYHO\ORFDOL]HGQHWZRUN7KH





7KH 7KHVVDORQLNL 6$7851PRGHO ZDV GHYHORSHG FDOLEUDWHG DQG YDOLGDWHG LQ  UHSUHVHQWLQJ WKH DYHUDJH
WUDIILFIORZVDQGFRQJHVWLRQFRQGLWLRQVGXULQJWKHPRUQLQJSHDNSHULRGLQWKHFLW\FHQWHU7KHRYHUDOODYHUDJHVSHHG
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ZKHUH (L VWDQGV IRU WKH UHVSHFWLYH HQYLURQPHQWDO HPLVVLRQ XQGHU LQYHVWLJDWLRQ G LV WKH OLQN GLVWDQFH LQ
NLORPHWHUV WF LV WKH DYHUDJH FUXLVH WUDYHO WLPH RQ WKH OLQN LQ KRXUV WT LV WKH WLPH VSHQW ³LGOLQJ´ LQ TXHXHV DW
MXQFWLRQVLQKRXUVVUHSUHVHQWVWKHWRWDOQXPEHURIµSULPDU\¶RUµIXOO¶VWRSVDWDQLQWHUVHFWLRQHJZKHUHDYHKLFOH









3ROOXWDQWV .LORPHWHU &UXLVH+RXU ,GOH+RXU 3ULPDU\6WRS 6HFRQGDU\6WRS
L ĮL ĮL ĮL ĮL ĮL
&2JSFX     
&2JSFX     
12[JSFX     
+&JSFX     

,Q RUGHU WR HVWLPDWH WKH WRWDO DPRXQW RI SHWURO FRQVXPHG ZLWKLQ WKH VLPXODWHG QHWZRUN 6$7851 XVHV WKH
IROORZLQJHTXDWLRQ

  I )/3.G)/3+W)/336V)/366V
 
ZKHUHIVWDQGVIRUWKHIXHOFRQVXPSWLRQLQOLWHUVGLVWKHWRWDOWUDYHOGLVWDQFHLQYHKLFOHNLORPHWHUVWLVWKHWRWDO
GHOD\HG LGOLQJ YHKLFOHKRXUV V DQG V UHSUHVHQW WKH VDPH QXPEHUV DV DERYH DQG WKH ³ZHLJKWLQJ´ SDUDPHWHUV








GHFUHDVHG QXPEHURI YHKLFOHV WKDW FDUU\SDVVHQJHUV DQG DUH WKXV DOORZHG LQ WKH ODQH+RZHYHU WKLV GHFUHDVH LV









 ³%HIRUH´6LWXDWLRQ ³$IWHU´6LWXDWLRQ 'LIIHUHQFH
$YHUDJH7UDIILF9ROXPH
SFXKU   
$YHUDJH6SHHGNPKU   









 ³%HIRUH´6LWXDWLRQ ³$IWHU´6LWXDWLRQ 'LIIHUHQFH
&2(PLVVLRQVNJ   
12[(PLVVLRQVNJ   
+&(PLVVLRQVNJ   
&2(PLVVLRQVNJ   
)XHO&RQVXPSWLRQ
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7DEOH9DOXHVRIWUDIILFUHODWHGLQGLFDWRUVLQWKHEHIRUHDQGDIWHUVLWXDWLRQUHIHUHQFHDUHDEXIIHU]RQH

 %HIRUH6LWXDWLRQ $IWHU6LWXDWLRQ 'LIIHUHQFH
$YHUDJH7UDIILF9ROXPH
SFXKU   
$YHUDJH6SHHGNPKU   
$YHUDJH'HOD\VHF   

$OOHQYLURQPHQWDOLQGLFDWRUVLQWKHEXIIHU]RQHDUHVOLJKWO\LPSURYLQJDIWHUWKHDSSOLFDWLRQRIWKH+29ODQH7DEOH
GHQRWHV WKDW 12[ HPLVVLRQV LQ WKH ]RQH DUH PRVWO\ LQIOXHQFHG VLQFH WKH DPRXQW HPLWWHG GHFUHDVHV E\  +&
HPLVVLRQVUHPDLQDWWKHVDPHOHYHOWKH\ZHUHEHIRUHWKHDSSOLFDWLRQRIWKH+29ODQHLQWKDWFDVHWKHFKDQJHLVHLWKHU
QHJOLJLEOHWKXVQRWTXDQWLILDEOHRUWKH6$7851HPLVVLRQPRGHOGRHVQRWUHDFWVHQVLWLYHO\WRWKHQHZVFHQDULRZKLOH
&2 DQG &2 HPLVVLRQV DUH UHGXFHG E\  ,W LV KHUH QRWHG WKDW GHVSLWH WKH ZRUVHQLQJ RI WKH WUDQVSRUWDWLRQDO
SDUDPHWHUV LQ WKHEXIIHU ]RQH WKH LPSURYHPHQWRI WKH UHVSHFWLYH HQYLURQPHQWDO SDUDPHWHUV LV H[SODLQHGGXH WR WKH




 ³%HIRUH´6LWXDWLRQ ³$IWHU´6LWXDWLRQ 'LIIHUHQFH
&2(PLVVLRQVNJ   
12[(PLVVLRQVNJ   
+&(PLVVLRQVNJ   
&2(PLVVLRQVNJ   














 ³%HIRUH´6LWXDWLRQ ³$IWHU´6LWXDWLRQ 'LIIHUHQFH
&2(PLVVLRQVNJ   
12[(PLVVLRQVNJ   
+&(PLVVLRQVNJ   
&2(PLVVLRQVNJ   
)XHO&RQVXPSWLRQOKU   
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PDUJLQDO ULVH RI WKH YDOXHV RI WKH UHVSHFWLYH HQYLURQPHQWDO LQGLFDWRUV (YHQ LI WKLV VOLJKW LPSURYHPHQW RI WKH
HQYLURQPHQWDO FRQGLWLRQV GRHV QRW MXVWLI\ D SUREDEOH LPSOHPHQWDWLRQ RI WKLV SURMHFW WKH SRVVLELOLW\ RI UHDOL]LQJ WKH











9LFWRULD 7UDQVSRUW 3ROLF\ ,QVWLWXWH 7UDQVSRUW 'HPDQG 0HDVXUH (YDOXDWLRQ DQG 0DQDJHPHQW RQ OLQH DW
ZZZYWSLRUJWGPDFFHVVHGRQ
*RORE 7 5HFNHU : /HYLQ '  6DIHW\ RI IUHHZD\ PHGLDQ KLJK RFFXSDQF\ YHKLFOH ODQHV $ FRPSDULVRQ RI
DJJUHJDWHDQGGLVDJJUHJDWHDQDO\VHV$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ












1RODQG 5% 3RODN -: 0RGHOLQJ DQG DVVHVVPHQW RI+29/DQHV$ UHYLHZ RI FXUUHQW SUDFWLFH DQG LVVXHV
,PSHULDO&ROOHJHRI6FLHQFH7HFKQRORJ\DQG0HGLFLQH6XEPLWWHGWR'(75
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.LWLV * 6WDPRV ,  6XSHUYLVRU %DVEDV 6 ,QYHVWLJDWLRQ IRU WKH LPSOHPHQWDWLRQ RI DQ +29 ODQH LQ
7KHVVDORQLNL)DFXOW\RI5XUDO	6XUYH\LQJ(QJLQHHULQJ$ULVWRWOH8QLYHUVLW\RI7KHVVDORQLNL
9DQ9OLHW'6$7851$PRGHUQ$VVLJQPHQW0RGHO7UDIILF(QJLQHHULQJDQG&RQWURO
$UYDQLWR]LVL $  3ULYDWH &DU 2ZQHUVKLS LQ *UHHFH )DFXOW\ RI &LYLO (QJLQHHULQJ $ULVWRWOH 8QLYHUVLW\ RI
7KHVVDORQLNL
0DW]RURV$$MXQFWLRQEDVHGPRGHORIDLUSROOXWLRQIURPXUEDQURDGQHWZRUNV3K'WKHVLV,QVWLWXWHIRU7UDQV
SRUW6WXGLHV8QLYHUVLW\RI/HHGV
$0DW]RURVDQG'9DQ9OLHW$PRGHORIDLUSROOXWLRQIURPURDGWUDIILFEDVHGRQWKHFKDUDFWHULVWLFVRI LQWHUUXSWHG
IORZDQGMXQFWLRQFRQWURO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